
D
IO

X
A

T
H

IO
N

S
P

E
C

IA
L

S
T

U
D

Y

F
O

R
H

E
R

C
U

L
E

S
,

IN
C

.

C
0

‘0

B
0
N

N
E

R
A

N
A

L
Y

T
IC

A
L

T
E

S
T

IN
G

C
O

M
P

A
N

Y





ORIGINAL STUDY

ORIGINAL MDL STUDY ON GCIFPD OF DIOXATHION SHOWED 2
SEPARATE PEAKS

USING THE OLD STANDARD & TEMPERATURES OF 140°C, 190°C, &
220°C TO DETERMINE THE CORRECT PEAK TO QUANTITATE



DIOXATHION ANALYTICAL METHOD
SW846 METHOD 8141

‘:‘FOR

HERCULES, INCORPORATED
HATTIESBURG, MS

BY

BONNER ANALYTICAL TESTING COMPANY
2703 OAK GROVE ROAD

HATTIESBURG, MS 39402
601-264-2854



BONNER ANAL YTICA L TESTING COMM IVY
Phone 2703 Oak (*0cc Rd

(601)263-2854 I(arnesburg, MS 39402 (601)268- 7083

“Thsting Your Worldfor a Safer Tomorrow”

August 3, 1999

MS State Hand Chemistry Lab
112 Hand Lab
Morillo Road
MS State, MS 39762
Attn: Dr. Larry 0. Lane

Director lAS Division

Dear Dr. Lane:

I am submitting some data that we have developed at our laboratory in Hattiesburg while
attempting to run a dioxathion MDL study for Hercules, Incorporated. After you have had an
opportunity to look at this data, please let me know what you think. The following is an
overview of our findings:

1. We used Method 8141 with an FPD detector and an RTX-5 Megabore column. I believe that
is the same column you are using. Our carrier gas flow rates probably are not exactly the
same as yours so we will rely on RRTs to make comparisons.

2. What we have found is this. We are getting 2 peaks in the standard that you supplied to us.

3. The first peak (RRT = 0.670) appears to be the same as the peak that your lab found (see
thromatogram supplied by your lab).

4. The second peak (RRT = 2.47) did not show up in your chromatogram, but did in our
analysis. We found the second peak at a retention time at 32 minutes.

5. We have analyzed the standard a number of times and find that both peaks are reproducible.

6. We have submitted some mass spec data for both peaks. We did this on an HP quadrupole.
The NBS Library is calling peak #2 dioxathion. Note that both the Library mass spectrum and
the standard mass spectrum do not exhibit a molecular weight ion.

7. We also ran some experiments at injection port temperatures of 140°C, 190°C, and 220°C.
What we see is that peak #1 is about 1.5% of peak #2 at 140°C, but at 220°C, peak #1 is
about 15% of peak #2. It looks like peak #1 may be degradation product



8. We have also analyzed a new sample from MW4. We ran at an injectiorr 5ort temperature ol
140°C and 220°C. [nterestingly, we found peak #1 but not peak #2 in the well sample. We
also spiked a MW4 sample with standard dioxathion. We found peak #2 in the spiked sample

9. We have previously reported dioxathion, or an organo-phosphate compound that matches it,
in MW4 at levels around 30 ppb. We have quantitated on peak #2 in our work.

Our next step is to perform an MDL study. At this point it appears that peak #2 is the
appropriate peak to evaluate. Before we go forward with our study, [would like to know what
your thoughts are. If you have any questions regarding the data I have sent, please give me a call.

Sincerely,

Michael S. Bonner, Ph.D.

cc: Tony Russell, MDEQ
Charlie Jordan, Hercules — Hattiesburg, MS
Frank Carlin, Consultant
Tim Hassett, Hercules
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INTRODUCTION

During a routine investigation of monitonng wells at the [-lercules, Incorporated [-Iattiesburg, MS

facility, in 1998, Bonner Analytical Testing Co. tentatively identified dioxathion at trace levels

utilizing SW846 Method 8270 (GC/MS). Estimated concentrations of 19.4, 37.3, and 29.5 ugIL

of dioxathion were reported in Monitoring Well /4 (MW4) using this technique.

A split sample analyzed by the Mississippi State University Hand Chemistry Laboratory utilizing

SW846 Method 8141 (GC/FPD) confirmed the presence of dioxathion, but the reported level was

805 ugIL in MW4 (see Appendix I). After a meeting among MDEQ, MS State, and Hercules. it

was agreed that both laboratories would utilize the SW846 Method 8141, a GC/FPD method for

quantitation, and that GC/MS techniques would be used for confirmation. Additionally, prior to

analysis, dioxathion standards would be provided by the MS State laboratory.

Bonner Analytical Testing Co. was retained by Hercules to perform the necessary method

detection limit studies on both soil and water and to verify acceptable precision, accuracy and

recoveries utilizing both Method 8141 (GC/FPD) and Method 8270 (GC/MS). Prior to

performing the necessary MDL studies, Bonner Analytical Testing Co consulted with MS State

to obtain details relating to GC conditions used by MS State for the dioxathion analysis (via

Method 814!) Generally, the MS State protocol mirrored that of the published method (iC

Conditions were as follows

• (C [)etectoi Flame Photometric (FP[)) Phosphorus Mode

• Column RiX-5 30M x 0 53mm caLl 10255 serial I I 65680



• Carrier/flow rate*: E-le/9.27 mi/mm

• Fuel/flow rate: H2!! 11 mI/mm

• Oxidentlflow rate: Air/83. 1 mI/mm

• Injection port temperature: 220°C

• Detector temperature: 250°C

• Oven initial temperature/time: 165°C TI 5 mm

• Program rate 1: 5°C/mm to 2 15°C T2 = 10 mm

• Program rate 2: 10°C/mm td:2500C T3 = 31.50 mm

• Extraction method: 3510C (water), 3540C (soil)

• Surrogate: Chlorpyrifos - Ultra Cat# DST4805 Lot# M1607

• Standard: MS State lab

*Carrier gas flow rate use by MS State was not provided. The flow rate recommended in Method

8141 was used for this study.



RESULTS

A review of chromatograms supplied by MS State (see Appendix 1) shows that the dioxathion

standard contains a Peak #1 that elutes at 11.36 mm. The surrogate marker Chiorpyrifos elutes at

15.66 mm. The relative retention time (RRT) for Peak #1 was 0.725.

Bonner Analytical Testing Co. analyzed the dioxathion standard supplied by MS State (see

Appendix 2). The standard was spiked withøh1orpyrifos in order to confirm the relative retention

time of the Peak #1 identified by MS State. Peak #1 was found to have an RRT of 0.670 using

the same conditions reported by MS State (column flow rates were not available from MS State).

Suffice it to say that both laboratories have identified an early eluting peak that has a RRT to

chiorpyrifos of 0.670 — 0.725.

A review of the dioxathion standard chromatogram (see Appendix 2) by Bonner Analytical

Testing Co. revealed the presence of a second peak with a RRT of 2.47 (absolute RT of 32.7

mm). Repeated analysis confirmed that two peaks in addition to the surrogate were indeed

present in the standard. Subsequently, the standard was analyzed by GC/MS (see Appendix 3),

and the late eluting Peak #2 was found to be a library match for dioxathion The early eluting

Peak #1 did not give a library match for dioxathion.

Experiments in this laboratory have shown that there is a direct correlation between the early peak

(Peak #1) intensity and the GC injection port temperature (see Table I). In these experiments, 3

— 7 replicates of a lOOpprn dioxathion standard were analyzed at injection port temperatures



ranging from 140°C to 220°C. Note that the early eluting peak increased inaea by a factor often

as the injection temperature was increased from 140°C to 220°C. En fact, at an injection port

temperature of 140°C, the ratio of Peak #1 to Peak #2 is 1.5%, but at 220°C, the ratio is 14 8%.

This data suggests that Peak #1 is a degradation product that can result from thermal

decomposition of Peak #2 in the injection port.

Further study was conducted by evaluating samples collected from the Hercules MW4 (see Table

2). En this study, a method blank, a trip b1k (BT55741), a field blank (BT55742), a clean water

matrix spike, a matrix spike duplicate, MW4 water and MW4 water spiked at lOppb with

standard dioxathion were evaluated at injection port temperatures of 140°C and 220°C

These data demonstrate the following:

I. Excellent recoveries of the surrogate chlorpyrifos (ranging between 68% and 90%)

2. The method blank, trip blank, and field blank produced no interfering peak at either injection

port temperature.

3. The matrix spike and matrix spike duplicate spiked at 10 ppb produced no early peak at

140°C, but gave an 85% and 91% recovery of the second peak When analyzed at 220°C.

both Peak #1 and Peak #2 were present and recoveries ranged from 85% to 99% for Peak t2



4. Sample BT55743 from MW4 produced a chromatogram with a significant early peak, but the

second peak was absent. The chromatograms were the same for both injection port

temperatures. This data indicates that Peak #1 is present in the MW4 and is not the result of a

hot injection port.

5. Interestingly, the concentration of Peak #1, found in the most recent MW4 sample (collected

July 22, 1999), was found to be 75 1 ug/L, which is in good agreement with Peak #1 levels

reported by MS State.

6. BT55743 was also spiked with dioxathion prior to extraction. The recovery of Peak #2 was

found to range from 87% to 91.1%. This data indicates that if Peak #2 were present in the

Hercules MW4, it would be detected by the method.



SUMMARY

A dioxathion standard supplied by MS State was found to contain two constituents when

analyzed by GCIFPDs in accordance with SW846 Method 8141. One of those peaks eluted well

before the surrogate marking compound, chiorpyrifos (Peak #1 RRT 0.670). This peak was

quantitated as dioxathion by MS State. A second peak (Peak #2) that eluted at a RRT of 2.47

(absolute RT 32.6 mm) was the major peak present in the standard detected by Bonner Analytical

Testing Co. ft appears that early work by MS State did not detect the major peak because their

analytical run was terminated before this peak eluted. The available data suggests that Peak #1 is

a degradation product that can be formed in a hot injection port. Secondly, GCIMS analysis of

this standard under the same chromatography conditions shows that Peak #2 (RT 32 mm) is an

excellent library match for dioxathion. Additionally, Peak #1 does not produce a library match for

dioxathion. Additional experiments in this laboratory suggest that Peak #1 is present in MW4.

While Peak #2 was detected by Bonner Analytical Testing Co. in MW4 on three previous

occasions in 1998, this peak was not detected in MW4 samples collected on July 22, 1999.



TABLES

Table I — Dioxathion Standard Peak Area
as a Function of Injection Port Temperature

Using a lOOppm Standard

Table 2 — Hercules MW4 Water Analysis
at Injection Port Tciperatures of 140°C & 220°C

Table 3 — A Comparison of Peak #1 & Peak #2
Standard Curves at 140°C Injection & 220°C Injection
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TABLE 3

A Comparison of Dioxathion Standard Curve Peak Areas
at Injecton port Temperatures of 140°C and 220°C

CONCENTRATION AREA AREA AREA AREA
OF DIOXATH ION Peak #1 Peak #2 Peak #1 Peak #2

(PPB) 8:17 @ 2200 32:67 @ 220° 8:17 @ 140° 32:67 @ 140°

10 0 0 0 0
100 48,744 211,555 0 317,593
500 172,273 1,342,216 0 1,525,991
1000 325,255 ‘.‘: 2.818,252 0 3,022,982

10000 3,354,621 30,357,694 271,286 35,727,623
100000 28,060.253 260,319,076 1,823,342 287,369,745 -

LINEARITY 0999816732 0.999859964 0.99854932 f 999699151__-



APPEND[X 1

IA — Chromatogram Supplied by MS State
Run #1171 — 3.22 ng of Dioxathion

RT 11.36 mm

I B — Chromatogram Supplied by MS State
Run #1169 — 0.432 ng Chiorpyrifos

RT= 15.66 mm
RRT = 0.723

IC — Chromatogram Supplied by MS State
Run #1180

Hercules MW4
Dioxathion = 8O5ppb
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APPENDIX 2

2A — Chromatogram of Dioxathion Standard
Supplied by MS State

Peak #1 — RRT 0.667
Peak #2 — RRT 2.471



DVLLLL ‘-nt.uri,iiui.,tc.P.ri

MS STATE STANDARD
DIOXATHION @ lOOppm

GC/FPD

File : C:\HPCHEM\l\DATA\0699\062899\D100PPM.D
Operator : jps
Acquired : 30 Jun 99 12:16 using AcqMethod STATE.M

Instrument : FPD/FID I
Sample Name: Dioxathion © lOOppm

Misc Info : injection 220

Vial Number: 17
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APPENDIX 2A



APPENDIX 3

3A — GCIMS Chromatogram of Dioxathion Standard

3B — Mass Spectrum Profile of Dioxathion from NBS Library

3C — Mass Spectrum Profile of Peak #2
RRT = 2.445 & RT 31.9 mm

NBS sLibrary Match

3D — Mass Spectrum Profile of Peak #1
RRT = 0.671 & RT 8.75 mm
Does Not Match NBS Library
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File : C:\HPCHEM\1\DATA\MISC\CMBOO2 .D
Operator : JMR
Acquired : 30 Jun 99 11:09 am using AcqMethod CHRIS
1:nstrument : GC/MS Ins
Sample Name: Dioxathion/Chiorpyrifos
Misc Info : Det.. 200/ Inj 220
Vial Number: 1

**NOTE** THIS CHROMATOGRAM IS FROM THE GC/MS
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BONNER CHROKATOGRAM

File : C:\KPCHEM\1\DATA\MISC\CMBO1.D
Operator : cmb
Acquired 22 Jun 99 11:50 am using AcqMethod CHRIS
Instrument : GC/MS Ins
Sample Name: dioxathion lOOppm
Misc Into : Injector 220 Detector 280
Vial Number: 1

Abundance Scan 2602 (3f79.4 mm): CMBOI .0 (-)
4400 97

4200
MASS SPECTRUM FOR PEAK #2 3L.79mjn
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File : C:\HPCHEM\1\DATA\MISC\CMBOO3.D

Operator : cmb
Acquired : 30 Jun 99 11:57 am using AcqMethod CHRIS

Instrument : GC/MS Ins
Sample Name: Djoxathjon(100) no ChioropyrEos

Misc Info : Det. 200/ Inj 220
Vial Number: 1

Abundance Scan 4E62{8J67 mm): CMBOO3.D (-)
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APPEND[X 4

Raw Data

4A — Dioxathion Standard Analyzed at Injection Port of 140°C

4B — Dioxathion Standard Analyzed at Injection Port of 190°C

4C — Dioxathion Standard Analyzed at Injection Port of 220°C
I,



4A — Dioxathion Standard Analyzed at Injection Port of 140°C



Pile : C:\HpCHEM\1\DATA\072l99\DIOXA.D

OperaLor

Acquired : 21. Jul 99 IS:12 using AcqMeLhod rNJTEMp.M

Instrument FPD/FID I

Sample Name: Dioxathion Std. @ lOOppm

Misc Info : Spiked w chlor; Injeclion port © 140 degrees

Vial Number: 3

DIOXA DFPO28
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)LUAJ-k. V\fr’pD28

Peakif Ret Time Type Width Area Start Time End Time
1 8.860 M 0.201 3661503 8.655 9.059
2 13.227 fri 0.093 4321251 13.698 13.384

3 32.747 N 0.182 211997570 32.434 33.082

4A—2



File : C:\HPCHEM\1\DATA\072199\DIOXA.D

OperaLor
Acquired : 21 Jul 99 15:12 using AcqMeLhod INJTEMP.M

InstrumenL : FPD/FID I

Sample Name: Dioxathion Std. @ lOOppm

Misc rnfo : Spiked w chior; Injection port @ 140 degrees

Vial. Number: 3
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File : C:\HpCHEM\1\DATA\072199\DIOXB.D
Operator
Acquired : 21 Jul 99 16:34 using AcqMethod [NJTEMP.M
Instrument : FPD/FID I
Sample Name: Dioxathion sid. @ lOOppm
Misc Info : Spiked w chior; Injection port @ 140 degrees
Vial Number: 3

DIOXB D\FPD2B
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D\FPD2R

eakf Ret Time Type Width Area Start Time End Time

1 8.856 M 0.193 3309698 8.662

2 13.225 M 0.094 4455198 13. IY4 3 383

3 32.735 M 0.181 220528545 32.417 33•Q

4A-.-5



File : C:\HPCHEM\1\DATA\072199\DIOXC..D

Operator
Acquired : 21 Jul 99 17:57

Instrument : FPD/FID I

Sample Name: Dioxathion Scd. @ lOOppm

Misc Info : Spiked w chlor; Injection port @ 140 degrees

Vial Number: 3

DIOXC.DFPD2B
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Peakif Ret Time Type Width Area Start Time End Time

1 8.866 N 0.204 3596356 8.639 9.043

2 13.221 N 0.094 4524343 13.09-3 13.385

3 32.730 N 0.182 224749442 32.369 33.065

4A—7



File : C:\HPCHEM\1\DATA\072199\DIOXD.D

Operator
Acquired 21 Jul 99 19:20 using AcqMethod LNJTEMP.M

Instrument FPD/FID I
Sample Name: Dioxathion std. @ lOOppm

Misc Info : Spiked w chior; Injection port @ 140 degrees

Vial. Number: 3

DIOXD.DFPD2B
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‘eakH ReL Time Type WidLh Area SLarL Time End Time

1 8.876 M 0.207 3400280 8.644 9.029

2 13.226 M 0.092 4457611 13.07-2 13 361

3 32.729 M 0.182 229224594 32.383 13.083

6A ()



File : C:\!-{PCHEM\l\DATA\072199\DIOXE.D

Operator :

Acquired : 21 Jul 99 20:43 using AcqMethod LNJTEMP.M

Instrument : FPD/FrD I

Sample Name: Dioxathion std. @ lOOppm

Misc rnfo : Spiked w chior; Injection port @ 140 degrees

Vial Nunther: 3

DIOXE D\FPD2B
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eaktl ReL Time Type width Area Scart Time End Time

1 8.8S3 M 0.184 3179532 8.641 9.010

2 13.228 M 0.091 4517534 13.L11 13.365

3 32.722 M 0.181 231234855 32.382 33.065

4A—I 1



File : C: \HPCHEM\].\DATA\072199\DIOXFD

OperaLor

Acquired : 21 Jul 99 22:06 usIng AcqMethod rNJTEMP.M

Instrument : FPD/FID I

Sample Name: Dioxathion SCd. @ lOOppm

Misc Info : Spiked w chior; Injection porc @ 140 degrees

Vial Number: 3

DIOXF DFPD2B

2200000

2100000

2000000
View Mode Integration

1900000

1800000

1700000

1600000

1500000

1400000

1300000

1200000

1100000

1000000

900000

800000

700000

600000

500000:

400000

300000

200000

00000

U
o 00 00 10 00 1500 20 00 25 00 O 00 5 00 40 DO 4500 50 t)U

/AI2



eakU Ret Time Type Width Area Start Time End Time
1 8.859 M 0.187 3472164 8.654 9.006
2 13.230 M 0.093 4633435 13.037 13.386
3 32.719 M 0.181 233495837 32.360 33.071

6 A I 3



File : C:\E-{PCHEM\1\DATA\072199\DIOXG.D

Operator :

Acquired : 21 Jul 99 23:29 using AcqMeihod [NJTEMP.M

£nstrumenc : FPD/FID I

Sample Name: Dioxathion Std. @ lOOppm

Misc Info : Spiked w chlor; Injection port @ 140 degrees

Vial Number: 3

DlOXG.DFPD2B
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Peak# Ret Time Type Width Area Start Time End Time

1 8.856 M 0.187 3519928 8.686 9.006

2 13.231 M 0.087 4258214 13.]20 13.384

3 32.719 M 0.180 235144114 32.403 33.038

4A—15



4B — Dioxathion Standard Analyzed at Injection Port of 190°C



File : C:\HPCHEM\1\DATA\072199\DIOXA3.D

OperaLor :

Acquired : 22 Jul 99 12:26 using AcqMethod STATE.M

tnstrument : FPD/FID I

Sample Name: Dioxathion std. @ lOOppm

Misc Info : Spiked w chior; Injection port @ 190 degrees

Vial Number: 4

DIOXA3.DFPD28
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eakfl Ret Time Type Width Area Start Time End Time

1 8.790 M 0.232 26835902 8.597 9.323

2 13.208 Lvi 0.089 4748962 13.QSO 13345

3 32.673 N 0.179 223039399 32.294 33.008

I,
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File : C:\HPCHEM\1\DATA\072199\DIOXB3.D

Operator :

Acquired : 22 Jul 99 13:30 using AcqMechod STATE.M

Instrument FPD/FID I

Sample Name: Dioxathion Std. © lOOppm

Misc Info : Spiked w chior; Injection port @ 190 degrees

Vial Number: 4

DIOXB3.DFPD2B
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SLarL Time End Time‘eaktt ReL Time Type wdLh Area

1 8.780 M 0.245 26943578

2 13.205 M 0.090 4662562

3 32.676 M 0.180 223581528
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32 . 979
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File : C:\HpCHEM\l\DATA\072199\DIOXC3.D

Operator :

Acquired : 22 Jul 99 15:39 using AcqMethod STATE.M

Instrument. : FPD/FID I

Sample Name: Dioxathion st.d. @ lOOppm

Misc Into : Spiked w chior; Injection port © 190 degrees

Vial Number: 4

OlOXC3.DFPD28
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L)L(!)XC3 D\FPDb

Peaktt ReL Time Type Width Area StarL Time End Time

1 8.783 M 0.250 24704408 8.607 937i

2 13.207 M 0.089 4667440 13.U66 13.344

3 32.677 M 0.180 227063957 32.306 33.015

4 B 6


